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With the rapid development of world economy, the demand for energy is 
growing, and the greenhouse gas emissions swell, so that the researches of energy 
efficiency and energy policies on national and regional levels have become hot spots 
around the world. China put forward: by 2015, the per unit GDP energy consumption 
and per unit GDP carbon emissions fall by 16%, 17% respectively. China also 
promised to increase the non-fossil energy to 20% of the total energy consumption by 
2030. As the main body of Western Taiwan Straits Economic Zone, Fujian, on the one 
hand, is during the leapfrog development period, on the other hand, is facing many 
problems such as the contradiction between supply and demand of energy caused by 
the traditional extensive development pattern. Against this background, the research 
of Fujian energy efficiency has the extremely important theoretical and practical 
guiding significance to achieve the the economic, social, environmental and energy 
sustainable development of Fujian province and even the whole China. 
Based on the literature review of energy efficiency connotation, and the 
research progress of the theories and methods of energy efficiency, this paper analyzes 
the present situation of energy utilizing in Fujian. The results show that Fujian mainly 
faces the following major problems: It has a shortage in conventional energy; 
Hydropower development is almost to the end, and the proportion of new energy 
sources is low; Energy consumption is of rapid speed and large amount; Energy 
supply gap is more than 70%; Although the energy consumption structure of Fujian is 
better than the national average, there still exists structural contradiction with coal 
dominated. Based on panel data of the statistical yearbook of 2000-2013, we use the 
Single-Factor Energy Efficiency(SFEE) indicator represented by energy productivity, 
and the Total-Factor Energy Efficiency(TFEE) indicators based on the CCR, BCC, 
and SE(Super Efficiency) three DEA(Data Envelopment Analysis) models, to 
measure the energy efficiency level of Fujian from the angles of the interprovincial 
regions, provincial industries and provincial regions. The interprovincial comparison 
shows that the energy efficiency of Fujian ranks first in China. The provincial 
comparison among industries shows the heavy industry sector has the lowest energy 
efficiency. SFEE indicators of provincial cities present a good rising trend, while the 















reduces from inland areas to the coastal areas in the province. Compared with the 
SFEE, the clustering partition results of cities based on TFEE indicators are of a 
bigger difference, in which Ningde, Quanzhou belong to high efficient area, while 
Nanping, Longyan and Fuzhou belong to inefficient zone. Since 2011, the energy 
efficiency difference between cities in the Fujian gradually decreases, and presents ζ 
convergence. The analysis of this paper also indicates that use SFEE indicator to 
describe energy efficiency often lead to a too optimistic result, while the description 
result of TFEE indicator is more comprehensive and objective. 
This paper uses Tobit model to analyze major influence factors of energy 
efficiency in Fujian from the energy, economy and society three aspects. Results show 
that the level of science and technology is the main positive factor of the current 
energy efficiency, which’s correlation coefficients of SFEE and TFEE can be up to 38, 
15 respectively. Raising the consumption proportion of non-fossil energy and 
proportion of light industry in industrial structure can also promote the improvement 
of energy efficiency to a certain extent. The ratio of coal in energy consumption 
structure and relative weight of the second industry in industrial structure will exert 
negative effects on energy efficiency. Energy price has no obvious effects on energy 
efficiency. Too much government intervention will hinder the improvement of energy 
efficiency. In addition, this paper also calculates the energy saving potential of Fujian 
province and tries to propose recent energy saving goal decomposition schemes. From 
theoretical analysis and practical operation, the two obligatory targets of energy 
conservation and emissions reduction during the 12th Five-Year Plan are achievable. 
Based on the present situation of Fujian and the demand for electric power and total 
energy consumption in the next 15 years, this paper predicts the energy structure and 
energy efficiency of Fujian in the future. The non-fossil energy consumption ratio can 
reach about 28% by 2020, and 33% by 2030. In the case of other influencing factors 
invariant, SFEE can increase by 5.15%, 6.04%, and TFEE can increase by 13.91%, 
16.32%, respectively. At last, based on the research results and the actual situation of 
Fujian, this paper puts forward some relevant energy policy suggestions about 
energy-saving task to undertake, decomposition scheme, measures to improve energy 
efficiency and decision-making indicators. 
Keywords：Fujian; Energy efficiency; DEA; Influencing factors; Energy conservation 
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排放大国，同时煤炭消费造成了我国污染物总量中 62% PM2.5、93% SO2 和 70%







量、CO2 排放量比 2010 年分别下降 16%、17%。这体现了能源效率问题的重要
性。并在 2014 年 11 月发布的《中美气候变化联合声明》中进一步承诺：积极调
整能源消费结构，于 2030 年全国非化石能源占一次能源消费总量的比重提高至
20%。能源结构的优化就是为了从结构基础上提高整体能源利用效率，而能源效
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指标，扩散指标(用于监测节能技术和设备推广应用情况)，目标指标。此外，该












表 1-1 全要素能源效率投入产出指标汇总 
Table 1-1 The collection of input and output indicators of TFEE 
投入指标 产出指标 研究文献 









资本存量 、劳动力、煤炭消费量 、石油消费量 GDP、废气排放量 蔡晓春等(2010) 




资本存量、劳动力、能源投入、知识 GDP 金培振等(2011) 
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